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SYLLABUS DISTRIBUTION 

2022/2023 

MATHEMATICS, PURE MATHEMATICS1- GRADE 11 

 

Topics 

(Chapters) 
Learning Objectives 

Suggested 

teaching 

time 

(hours) 

1.1 
Quadratics 

(Chapter #1) 

Carry out the process of completing the square for a quadratic polynomial ax2
 + 

bx + c and use a completed square form, e.g. to locate the vertex of the graph 

of  y = ax2
 + bx + c or to sketch the graph. 

10 

Find the discriminant of a quadratic polynomial ax2
 + bx + c and use the 

discriminant, e.g. to determine the number of real roots of the equation ax2
 + 

bx + c = 0;  

knowledge of the term ‘repeated root’ is included. 

Solve quadratic equations, and quadratic inequalities, in one unknown, by 

factorising, completing the square and using the formula. 

Solve by substitution a pair of simultaneous equations of which one is linear 

and one is quadratic 

e.g. x + y + 1 = 0 and  x
2 

+ y
2
 = 25, 2x + 3y  = 7 and  

3x
2 

 = 4 + 4xy. 

Recognise and solve equations in x which are quadratic in some function of x,  

e.g. x
4
 – 5x

2
 + 4 = 0, 6 1 0x x   , 

2tan 1 tanx x  . 

1.2 
Functions 

(Chapter #2) 

Understand the terms function, domain, range, one-one function, inverse 

function and composition of functions 

12 

Identify the range of a given function in simple cases, and find the composition 

of two given functions, e.g. range of 𝑓: 𝑥 ↦ 1𝑥  for 𝑥 ≥ 1  

and range of 𝑔: 𝑥 ↦ 𝑥2 + 1 for 𝑥 ∈ ℝ; 

including the condition that a composite function gf can only be formed when 

the range of f is within the domain of g 

Determine whether or not a given function is one-one, and find the inverse of 

a one-one function in simple cases, e.g. finding the inverse of 
2 3

2
h : (2 3) 4 for x x x   

 
Illustrate in graphical terms the relation between a one-one function and its 

inverse;  

sketches should include an indication of the mirror line y = x 

Understand and use the transformations of the graph of y = f(x) given by y = 

f(x) + a, y = f(x + a), y = af(x),  

y = f(ax) and simple combinations of these; including use of the terms 

‘translation’, ‘reflection’ and ‘stretch’ in describing transformations;  questions 

may involve algebraic or trigonometric functions, or other graphs with given 

features 

1.3 

Coordinate 

geometry 

(Chapter #3) 

Find the equation of a straight line given sufficient information 

e.g. given two points, or one point and the gradient 

10 

Interpret and use any of the forms y = mx + c,   

y – y1 = m(x – x1), 0ax by c    in solving problems; including calculations of 

distances, gradients, midpoints, points of intersection and use of the 

relationship between the gradients of parallel and perpendicular lines 

Understand that the equation (x ‒ a)
2 

+ (y ‒ b)
2 

= r
2
 

represents the circle with centre (a, b) and radius r ; including use of the 

expanded form
2 2 2 2 0x y gx fy c    
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Use algebraic methods to solve problems involving lines and circles; including 

use of elementary geometrical properties of circles, e.g. tangent perpendicular 

to radius, angle in a semicircle, symmetry; implicit differentiation is not 

included 

Understand the relationship between a graph and its associated algebraic 

equation, and use the relationship between points of intersection of graphs 

and solutions of equations, e.g. to determine the set of values of k for which 

the line y = x + k  intersects, touches or does not meet a quadratic curve 

1.4 

Circular 

measure 

(Chapter #4) 

Understand the definition of a radian, and use the relationship between 

radians and degrees 

4 Use the formulae s = r θ and 21

2
A r   in solving problems concerning the arc 

length and sector area of a circle; including calculation of lengths and angles in 

triangles and areas of triangles 

1.5 
Trigonometry 

(Chapter #5) 

Sketch and use graphs of the sine, cosine and tangent functions (for angles of 

any size, and using either degrees or radians); including e.g. 
3sin ,y x

 

 1 cos2y x
,  1

4
tany x    

14 

Use the exact values of the sine, cosine and tangent of 30°, 45°, 60°, and 

related angles, e.g.  

cos 150° =− 12 √3,  𝑠𝑖𝑛 34 𝜋 = 1√2 

Use the notations sin
-1

x, cos
-1

x, tan
-1

x to denote the principal values of the 

inverse trigonometric relations; no specialised knowledge of these functions is 

required, but understanding of them as examples of inverse functions is 

expected 

Use the identities 
sin

tan
cos

 

  and 

2 2sin cos 1   , e.g. in proving identities, 

simplifying expressions and solving equations 

Find all the solutions of simple trigonometrical equations lying in a specified 

interval (general forms of solution are not included), e.g. solve 3 sin 2x + 1 =0   

for  ‒π < x < π, 3 sin
2θ ‒ 5 cosθ – 1 =0 for 0 360    

1.6 
Series 

(Chapter #6) 

Use the expansion of (a + b)
n
 , where n is a positive integer; including the 

notations 
n

r

 
 
 

 and n!; knowledge of the greatest term and properties of the 

coefficients are not required 

10 

Recognise arithmetic and geometric progressions 

Use the formulae for the nth term and for the sum of the first n terms to solve 

problems involving arithmetic or geometric progressions; including knowledge 

that numbers a, b, c are ‘in arithmetic progression’ if 2b = a + c (or equivalent) 

and are ‘in geometric progression’ if b2
 = ac (or equivalent); questions may 

involve more than one progression 

Use the condition for the convergence of a geometric progression, and the 

formula for the sum to infinity of a convergent geometric progression 

1.7 

Differentiation 

(Chapters #7 

& 8) 

Understand the gradient of a curve at a point as the limit of the gradients of a 

suitable sequence of chords, and use the notations 

 f’(x), f’’(x), 
d

d

y

x
 and 

2

2

d

d

y

x
 for first and second derivatives; only an informal 

understanding of the idea of a limit is expected; e.g. includes consideration of 

16 
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the gradient of the chord joining the points with x coordinates 2 and (2 + h) on 

the curve y = x
3
; 

formal use of the general method of differentiation from first principles is not 

required. 

Use the derivative of x
n
 (for any rational n), together with constant multiples, 

sums and differences of functions, and of composite functions using the chain 

rule, e.g. find 
d

d

y

x
 given 32 5y x   

Apply differentiation to gradients, tangents and normals, increasing and 

decreasing functions and rates of change; including connected rates of change,  

e.g. given the rate of increase of the radius of a circle, find the rate of increase 

of the area for a specific value of one of the variables. 

Locate stationary points and determine their nature, and use information 

about stationary points in Sketching graphs; including use of the second 

derivative for identifying maxima and minima; alternatives may be used in 

questions where no method is specified; knowledge of points of inflexion is not 

included. 

1.8 
Integration 

(Chapter #9) 

Understand integration as the reverse process of differentiation, and integrate 

(ax + b)
n
 (for any rational n except –1), together with constant multiples, sums 

and differences, e.g.  

3(2 5 1)dx x x  ,  
2

1
d

(2 3)
x

x 




 

16 

Solve problems involving the evaluation of a constant of integration, e.g. to 

find the equation of the curve through (1, –2) for which 
d

2 1
d

y
x

x
   

Evaluate definite integrals; including simple cases of ‘improper’ integrals, such 

as 
1
2

1

0
dx x

  and 2

1
dx x

   

Use definite integration to find: 

 The area of a region bounded by a curve and lines parallel to the axes, or 
between a curve and a line or between two curves 

 A volume of revolution about one of the axes; a volume of revolution may 
involve a region not bounded by the axis of rotation, e.g. the region 

between 29y x   and 5y  rotated about the x-axis. 
 

 
Trimester 1 Trimester 2 Trimester 3 

Topic and 

Chapters 

Quadratics 

(Chapter #1) 

Series 

(Chapter #6) 

Solving Past Papers with 

External Students. 

 

Solving selected topical 

Worksheet with internal 

students. 

 

Functions 

(Chapter #2) 

Differentiation 

(Chapters #7 & 8) 

Coordinate geometry 

(Chapter #3) 

Integration 

(Chapter #9) 

Circular measure 

(Chapter #4) 

Trigonometry 

(Chapter #5) 
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SYLLABUS DISTRIBUTION 

2022/2023 

MATHEMATICS, STATISTICS1- GRADE 11 

 

Topics 

(Chapters) 
Learning Objectives 

Suggested 

teaching 

time 

(hours) 

5.1 

Representation 

of data 

(Chapters #1, 

2 and 3) 

Select a suitable way of presenting raw statistical data, and discuss advantages 

and/or disadvantages that particular representations may have. 

14 

Draw and interpret stem-and-leaf diagrams, box-and-whisker plots, 

histograms and cumulative frequency graphs; including back-to-back stem-

and-leaf diagrams. 

Understand and use different measures of central tendency (mean, median, 

mode) and variation (range, interquartile range, standard deviation), e.g. in 

comparing and contrasting sets of data. 

Use a cumulative frequency graph, e.g. to estimate medians, quartiles, 

percentiles, the proportion of a distribution above (or below) a given value, or 

between two values. 

Calculate and use the mean and standard deviation of a set of data 

(including grouped data) either from the data itself or from given 

totalsx and x
2, or coded totals (x – a) and (x – a)2 , and use such totals in 

solving problems which may involve up to two data sets. 

5.2 

Permutations 

and 

combinations 

(Chapter #5) 

Understand the terms permutation and combination, and solve simple 

problems involving selections. 

4 

Solve problems about arrangements of objects in a line, including those 

involving 

- repetition (e.g. the number of ways of arranging the letters of the word 
‘NEEDLESS’) 

- restriction (e.g. the number of ways several people can stand in a line 
if two particular people must, or must not, stand next to each other); 
 

Questions may include cases such as people sitting in two (or more) rows; 

questions about objects arranged in a circle will not be included. 

5.3 
Probability 

(Chapter #4) 

Evaluate probabilities in simple cases by means of enumeration of 

equiprobable elementary events or by calculation using permutations or 

combinations, e.g.  

the total score when two fair dice are thrown, or drawing balls at random 

from a bag containing balls of different colours 

 

(Knowledge of the following probability notation may also be required: P(A), 

P( )A B ,P( )A B P( | )A B  and the use of A  to denote the complement of 

A) 
12 Use addition and multiplication of probabilities, as appropriate, in simple  

cases; explicit use of the general formula P( )A B = P( )A + P(B) – P( )A B is 

not required. 

Understand the meaning of exclusive and independent events, including 

determination of whether events A and B are independent by comparing the 

values of  

P( )A B and P(A) × P(B) 

Calculate and use conditional probabilities in simple cases, e.g. situations that 

can be represented by a sample space of equiprobable elementary events, or 
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a tree diagram; the use of 
P( )

P( | )
P( )

A B
A B

B


  may be required in simple cases. 

5.4 

Discrete 

random 

variables 

(Chapters #6 

& 7) 

Draw up a probability distribution table relating to a given situation involving a 

discrete random variable X, and calculate E(X) and Var(X). 

8 

Use formulae for probabilities for the binomial and geometric distributions, 

and recognise practical situations where these distributions are suitable 

models, including the notations B(n, p) and Geo(p) ; Geo(p) denotes the 

distribution in which  

pr = p(1 – p)
r–1

 for r = 1, 2, 3, … 

Use formulae for the expectation and variance of the binomial distribution 

and for the expectation of the geometric distribution; proofs of formulae are 

not required. 

5.5 

The normal 

distribution 

(Chapter #8) 

Understand the use of a normal distribution to model a continuous random 

variable, and use normal distribution tables; sketches  of normal curves to 

illustrate distributions or probabilities may be required. 

12 

Solve problems concerning a variable X, where X ~ N(μ,σ²) including: 
- finding the value of P(X > x1), or a related probability, given the values 

of x1, μ, σ 

- finding a relationship between x1, μ, and σ  given the value of P(X > x1) 
or a related probability  

for calculations involving standardisation, full details of the working should 

be shown, e.g. Z = 
(𝑋−𝜇) 𝜎  

Recall conditions under which the normal distribution can be used as an 

approximation to the binomial distribution, and use this approximation, with a 

continuity correction, in solving problems; 

n sufficiently large to ensure that both np > 5 and nq > 5. 

 

 
Trimester 1 Trimester 2 Trimester 3 

Topic and 

Chapters 

Representation of data 

(Chapters #1, 2 and 3) 

Discrete random 

variables 

(Chapters #6 & 7) 

Solving Past Papers with 

External Students. 

 

Solving selected topical 

Worksheet with internal 

students. 

 

Permutations and 

combinations 

(Chapter #5) 
The normal distribution 

(Chapter #8) 
Probability 

(Chapter #4) 

 


